include external information on the markers. These models can be fitted using the well-23 established hglm package in R. Furthermore, we also present an R package (CodataGS) to fit 24 these models, which is significantly faster than the hglm package when the number of Although a large number of methods have been developed already for GS, a general BLUP 117 method to include explanatory variables for SNP-specific variances that allow both 118 continuous and class variables seems to be missing. Here we propose a general model using 119 a link function approach within the hierarchical generalized linear model framework (Lee et 120 al., 2006) . The algorithm proposed by Lee and Nelder (1996) is used, where the hierarchical 121 generalized linear model is fitted by iterating between augmented generalized linear models.
122
With this approach, rather complex models can be fitted using a single deterministic fitting 123 algorithm (see Rönnegård et al. 2010a Rönnegård et al. , 2010c .
124
The aim of the paper is to assess the accuracy for such a model including predictors for SNP 125 variances, with special emphasis on the effect of the trait's genetic architecture and LD 126 structure on estimation accuracy. We present a family of models where the SNP variances 127 can be modelled using both, categorical and continuous predictors, or a combination of the 128 two. The computation time of these models is also studied and a new, faster R package 129 (CodataGS) to fit these models is presented. Table 1 gives an overview of all simulated scenarios and models tested. Each scenario was 227 simulated with 10, 20 and 100 QTL per chromosome as described previously. were simulated in the same way.
247

Hglm method and CodataGS
248
The estimation of the SNP effects was performed by fitting the model described by equations information on the SNPs and these models were fitted using the hglm package in R 252 (Rönnegård et al., 2010c Table 2 shows the accuracies of the predicted EGBVs in the validation set (generation 2) for Figure S1 ). For the Sc3 we used the distance of the SNP from the edge 
